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Endoplasmic Reticulum (ER): Introduction 


e The ER is asystem of membranous tubules and sacs 


e Within the cytoplasm of most animals cells in an extensive network of membrane — limited channels, collectively 
called Endoplasmic reticulum. 


e The outer surface of rough endoplasmic reticulum has attached ribosomes, where as smooth endoplasmic 
reticulum don't have. 


e Functions of smooth ER include lipid metabolism (Both catabolism and anabolism) glycogenolysis (degradation of 
glycogen) and drug detoxification. On their membranes, rough ER contain certain ribosome's — specific, 
transmembrane glycoprotein‘s called ribophorins | & Il, to which are attached the ribosome’s while engaged in 
polypeptide synthesis. Rough ER pinches off certain tiny protein- filled vesicles which ultimately get fused to Cis- 
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Golgi. RER also synthesize membrane and glycoprotein‘s which are co translationally inserted into rough ER 
membranes. 


e Thus ER is the site of biogenesis of cellular membranes’. 


Ultra-structure 


The endoplasmic reticulum (ER) is a complex network of membrane-bound compartments that play a crucial role in 
protein and lipid synthesis, as well as cellular communication and signaling. The ER can be divided into two main 
regions: the rough endoplasmic reticulum (RER) and the smooth endoplasmic reticulum (SER), each with unique 
components and functions. 


Rough Endoplasmic Nuclear Envelope 
Reticulum (ReR) 
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Ribosomes 


Smooth Endoplasmic Reticulum (SER) 


Fig.1.10- Ultra structure of Endoplasmic reticulum 


1. Rough Endoplasmic Reticulum (RER): 


a. Ribosomes: small, spherical structures that are responsible for protein synthesis. They are attached to the 
surface of the RER and play a crucial role in the translation of messenger RNA (mRNA) into protein. 


b. Cisternae: flattened, fluid-filled sacs that make up the majority of the RER. These sacs are continuous with one 
another and form a complex network of channels and tubules. 


c. Signal recognition particles (SRPs): small proteins that help to target newly synthesized proteins to the RER for 
processing and sorting. 


d. Translocons: protein complexes that span the membrane of the RER and help to transport proteins into the 
lumen of the RER. 


2. Smooth Endoplasmic Reticulum (SER): 
a. Cisternae: similar to those found in the RER, but lacking ribosomes. 


b. Lipid synthesis enzymes: the SER is responsible for the synthesis of lipids, including phospholipids and 
cholesterol. 


c. Detoxification enzymes: the SER contains enzymes that help to detoxify harmful substances, such as drugs 
and alcohol. 
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d. Calcium ion storage: the SER is involved in the storage and release of calcium ions, which are important for 
cell signaling and muscle contraction. 


Both the RER and SER are interconnected and work together to ensure proper protein and lipid synthesis, as well as 
cellular homeostasis. The unique components of each region allow for specialized functions and interactions with other 
organelles within the cell. 


Types of Endoplasmic Reticulum 


Two types of ER, such as smooth walled and rough walled, have been recognized. They may be present in the same or 
different types of cells. 
(i) Smooth Endoplasmic Reticulum (SER): The surface of this type of reticulum is smooth as ribosomes not 


attached. Smooth ER is present in cells, which are actively engaged in steroid synthesis, carbohydrate metabolism, 
pigment production etc. 
(ii) Rough Endoplasmic Reticulum: The rough ER have ribosomes attached throughout the surface. These are 


present in cells, which are active in protein synthesis. 


Ultra-structure of ER vs Organisation of ER 


The ultra-structure and organization of the endoplasmic reticulum (ER) refer to different aspects of this organelle's 
characteristics. 


e The ultra-structure of the ER refers to the detailed internal features and components of this organelle, including the 
arrangement and interactions of its membranes, organelle-specific proteins, and other macromolecules. For 
example, the RER's ultra-structure includes the presence of ribosomes attached to its surface, while the SER lacks 
these ribosomes. 


e In contrast, the organization of the ER refers to the broader characteristics of this organelle's function and 
interactions within the cell. This includes how the ER is organized into two distinct regions (RER and SER) with 
specific functions, how the ER forms a continuous network throughout the cytoplasm of the cell, and how the ER 
interacts with other organelles and molecular pathways within the cell. 


Overall, while the ultra-structure and organization of the ER are related, they refer to different aspects of this organelle's 
structure and function, with the ultra-structure focusing on the internal details of the ER's components and the 
organization referring to its broader role within the cell. 


Organisation of Endoplasmic Reticulum 


The endoplasmic reticulum (ER) is a dynamic and complex organelle that is organized in a highly regulated and 
specialized manner within the cell. Here are some important points on the organization of the ER: 


1. Continuous membrane network: The ER forms a continuous network of tubules and flattened sacs that extends 
throughout the cytoplasm of the cell, allowing for the efficient transport of proteins, lipids, and other molecules. 


2. Two distinct regions: The ER is divided into two distinct regions, the rough endoplasmic reticulum (RER) and the 
smooth endoplasmic reticulum (SER). The RER is characterized by the presence of ribosomes, which give it a 
"rough" appearance, while the SER lacks ribosomes and has a "smooth" appearance. 


3. Unique functions: The RER and SER have distinct functions and interact with other organelles and molecular 
pathways within the cell. The RER is involved in the synthesis and processing of proteins, while the SER is 
involved in lipid synthesis, calcium ion storage, and detoxification. 


4. Regulation of membrane flow: The organization of the ER is regulated by a complex network of proteins and 
molecular chaperones that control the flow of proteins and lipids between the ER and other organelles, as well as 
the plasma membrane and extracellular space. 


5. Role in cell signaling: The ER is involved in cell signaling pathways and can act as a reservoir for intracellular 
calcium ions, which are important for a variety of cellular processes. 
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Overall, the organization of the ER is critical for proper cellular function, and disruptions in ER structure or function can 
lead to a variety of diseases and disorders. 


Functions of ER 


The Major Functions of Endoplasmic reticulum are: 


(1)Common to both Endoplasmic Reticulum: 


(i) Forms the skeletal framework. 

(ii) Active transport of cellular materials. 

(iii) Metabolic activities due to presence of different enzymes. 
(iv) Provides increased surface area for cellular reactions. 
(v) Formation of nuclear membrane during cell division. 


(2) Function of Smooth Endoplasmic Reticulum: 
(i) Lipid synthesis. 


(ii) Glycogen synthesis. 

(iii) Steroid synthesis like cholesterol, progesterone, testosterone, etc. 
(iv) Metabolism of carbohydrates. 

(v) Detoxification function. 

(vi) Major storage and released site of inter cellular calcium ions. 


(3) Function of Rough Endoplasmic Reticulum: 


(i) It provides site for protein synthesis. 

(ii) Protein translocation, folding and transport of protein. 

(iii) Glycosylation (this is the relation of a saccharides group with a hydroxyl or amino 
functional group to form a glucoside). 

(iv) Disulfide bond formation (disulfide bonds stabilize the tertiary and quaternary structures of 
many proteins). 

(v) Membrane synthesis. 


9 Describe the structure and function of the endoplasmic reticulum. 

The endoplasmic reticulum (ER) is a network of flattened, interconnected sacs and tubules that are 
continuous with the nuclear envelope. The ER has two regions, the rough endoplasmic reticulum (RER) and 
smooth endoplasmic reticulum (SER). RER is studded with ribosomes that are responsible for protein 
synthesis and the SER is responsible for lipid metabolism and detoxification of drugs and poisons. 
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